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Method: We evaluated retrospectively 1320 consecutive patients who underwent electrophysiolog-
ical study (EPS) or ablation over a period of three years using a prospectively collected data. In
cases requiring CS cannulation, it was attempted ﬁrst from the femoral approach, switching if nec-
essary to a subclavian approach when the femoral route failed.
Results: Out of 1320 patients, 1165 (88.3%) required CS cannulation. The CS was successfully
cannulated from the femoral approach in 99.3% of the cases in which it was attempted. One patient
(0.09%) developed transient ﬁrst degree atrioventricular block during an ablation procedure for AV
nodal re-entrant tachycardia during cannulation of the CS that resolved within 3 min. Femoral
access failed in 8 patients. In 4 of these cases, the procedure was concluded using CS cannulation
via subclavian or jugular venous access. In the other 4 cases, the procedure was concluded success-
fully without CS cannulation, including an AF ablation in which CS cannulation proved impossible
by either subclavian or femoral approach.4 201522244249; fax: +44
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214 O.A. Atty et al.Conclusion: Femoral access can be used for CS cannulation with a high rate of procedural success
in the vast majority of patients undergoing EPS and ablation. This approach is safe, and associated
with a high rate of procedural success.
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In most EPS and ablation procedures, CS catheterisation is
important for recording and stimulation purposes (Daubert
et al., 1997; Dhillon and Gallagher, 2010). The CS was tradi-
tionally cannulated from above, usually using left subclavian
vein (Dhillon and Gallagher, 2010). Femoral access has been
proposed as an alternative route providing greater safety and
comfort for the patient and achieving an adequate success rate
(Bohora and Tharakan, 2009).
Some centres continue to use subclavian or jugular venous
access for CS cannulation on the grounds that it may be easier
to cannulate the CS from above. CS cannulation from the fem-
oral approach may be particularly difﬁcult when ﬁxed curve
electrode catheters are used (Issa et al., 2009; Hansky et al.,
2002). Concern has been expressed that CS cannulation from
a femoral approach may cause delay, and may increase the risk
of damage to the CS or procedural failure due to failure to
achieve a stable catheter position at a sufﬁcient depth within
the CS (Bohora and Tharakan, 2009). Since the mid 1990s,
the right femoral vein has been the preferred route of access
to the CS at our hospital. In this study, we report a single cen-
tre experience in using the femoral approach in 1165 consecu-
tive patients.
2. Methods
We retrospectively analysed the outcome of using the femoral
access on all patients attending for EPS and ablation proce-
dure in the catheterisation laboratory in our centre using a
prospectively collected data from January 2007 to March
2010. Some patients did not have CS cannulation because their
procedures did not require it, for example in studies performed
solely to determine the inducibility of ventricular tachycardia,
or in ablations for outﬂow tract ventricular tachycardia. In all
cases requiring CS cannulation, the femoral approach was the
ﬁrst attempted route. A subclavian approach was used when
the femoral approach failed. A deﬂectable quadripolar or octa-
polar catheter electrode was used for CS cannulation in the
majority of cases. A non-deﬂectable pentapolar catheter was
used in cases where unipolar electrograms were required. The
femoral approach was considered successful if the CS catheter
could be introduced into the CS and advanced to a depth suf-
ﬁcient to achieve the aims of the procedure. Procedural success
was deﬁned as the elimination of tachycardia inducibility for
atrial, ventricular and atrioventricular nodal re-entrant tachy-
cardia (AVNRT), persistent bidirectional block of all acces-
sory pathways for atrioventricular reciprocating tachycardia
(AVRT), persistent bidirectional block of the cavo-tricuspid
isthmus for atrial ﬂutter and persistent isolation of all pulmon-
ary veins for ablation for atrial ﬁbrillation.
Any complication requiring termination of the procedure
or requiring a corrective procedure was considered a major
complication. Any other undesired incident arising during or
soon after the procedure was considered a minor complication.3. Results
During the study period, 1320 patients underwent EP or abla-
tion procedures. The mean age of the study population was
55.1 ± 16.1 (range 15.7–92.9) years with a male/female ratio
of 1.9. Among these, 1165 cases required CS cannulation while
155 patients did not undergo an attempt at CS cannulation (Ta-
ble 1). No major complication relating to cannulation of the CS
was recorded. One patient (0.09%) developed a minor compli-
cation during cannulation of the CS, transient ﬁrst degree atrio-
ventricular block during an ablation procedure for AVnodal re-
entrant tachycardia. The block resolved within 3 min allowing
the procedure to continue to a successful conclusion.
CS cannulation via femoral access failed in 8 cases among
the 1165 attempted (0.7%). In 4 of these cases, the procedure
was concluded using CS cannulation via subclavian or jugular
venous access. In the other 4 cases, the procedure was con-
cluded successfully without CS cannulation, including an AF
ablation in which CS cannulation proved impossible by a sub-
clavian approach as well as by a femoral approach. The rate of
successful CS cannulation was independent of the type of pro-
cedure undertaken. Procedural success was achieved in 96.9%
of ablations performed using CS cannulation via femoral
access.
4. Discussion
CS catheterisation is an important part of EPS and ablation
procedures (Daubert et al., 1997; Dhillon and Gallagher,
2010). It can be used for left atrial and occasionally left ventric-
ular stimulation as well as delivering of ablation energy in
some cases (Sanders et al., 2004). CS catheterisation can be
achieved from a superior approach via the left subclavian or
right internal jugular or from one of the femoral veins. The
femoral vein is the largest vein that can be reached safely by
percutaneous puncture. Because of its straight course, it pro-
vides the best route for electrophysiological catheters to the
cardiac chambers. Three catheters can be placed through the
vein with ease in an adult of normal size (Bohora and Thara-
kan, 2009).
In our study, the overall success rate for femoral access to
the CS was 99.3%. Our high success rate is in agreement with
the success rate of other reports. Daoud et al. (1994) achieved a
success in 84 out of 85 studied patients (99%). Our study is the
largest study of CS catheterisation via different approaches
and includes procedures performed for a wide variety of
arrhythmias. This diversity is important because the CS anat-
omy may differ according to the arrhythmia substrate; CS
diverticulae are more common in patients with AVRT (Chiang
et al., 1994; Tebbenjohanns et al., 1993), whereas patients with
AVNRT are reported to have CS morphology reminiscent of a
windsock rather than the usual tubular shape (Doig et al.,
1995).
We could achieve CS cannulation with an adequately sufﬁ-
cient depth as shown in our high procedural success rate. We
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Evaluation of femoral approach to coronary sinus 215had to resort to subclavian puncture in only 5 cases (0.5%) and
in one of these, ablation was performed successfully after fail-
ing to access CS by the subclavian route also.
There are occasions when subclavian or jugular vein cannu-
lation is required during an ablation. In addition to the rare
cases unsuitable for femoral access due to the shape of the
CS, there are patients whose IVC cannot be traversed due to
congenital absence (Bohora and Tharakan, 2009), acquired
occlusion or the presence of a ﬁlter device to prevent pulmon-
ary thrombosis or embolism (Bohora and Tharakan, 2009;
Salem et al., 2006; Karthigesan and Jayaprakash, 2009). Even
in some cases with persistent left superior vena cava, femoral
access can be used to reach the right atrium, albeit by a more
circuitous route through the azygous vein and superior vena
cava (Chen et al., 2010). Occasionally, the ablation catheter
must be passed from a superior route to attain stability in
the region of a posteroseptal, para-hissian or right free wall
accessory pathway (Bohora and Tharakan, 2009; Morady
et al., 1996). The availability of long sheaths of different curves
to achieve better catheter stability has reduced this need as
shown by the absence of any such cases in our series.
Patient discomfort during an EP study is minimised when
all catheters are placed by the femoral route. Manipulation
in the neck or chest region is associated with more pain and
anxiety at the start of the procedure and progressive discom-
fort as the procedure progresses due to the need for immobility
of the neck or arms. Scars arising from access through the
superior route may be unacceptable to some patients (Bohora
and Tharakan, 2009). Superior venous access whether via sub-
clavian or internal jugular vein has the potential to produce
more complications as compared to a femoral venous access.
Of particular interest are: pneumothorax, hemothorax, air
embolism, laceration of carotid artery or subclavian artery
(Daoud et al., 1994; Bohora and Tharakan, 2009). In our
study, no serious complication occurred as a result of CS
cannulation.
Operator comfort and radiation exposure are also im-
proved by the use of exclusively femoral access (Bohora and
Tharakan, 2009). It has also been observed that femoral access
is quicker than the superior route. Daoud et al. (1994) found
signiﬁcant time saving when femoral rather than subclavian
access was used (Daoud et al., 1994) and Marinskis et al.
(2003) demonstrated that the femoral approach allowed cura-
tive ablation for patients with AVNRT in a shorter time and
with fewer radiofrequency deliveries. This time saving implies
a cost advantage which should be added to the cost saving aris-
ing from the avoidance of routine post-procedure chest radiog-
raphy to exclude pneumothorax if subclavian route was used
(Daoud et al., 1994).
Ours is not a paediatric centre. In paediatric EP practice,
coronary sinus cannulation is reported to be more difﬁcult
via the femoral route (Lee et al., 2007). Our data cannot be ap-
plied to this population. Our high rate of success with this ap-
proach reﬂects many years of experience with it. The contact
between catheter and myocardium is different when a femoral
approach is used. The curve of the catheter dictates whether it
makes contact with the ﬂoor or the roof of the coronary sinus,
particularly in the part closest to the os. This difference must
be taken into account by operators who switch from one ap-
proach to the other, both in the interpretation of the electro-
grams from the proximal CS electrodes and in its use as a
landmark.
216 O.A. Atty et al.In conclusion, femoral access for CS cannulation is effective
in the great majority of cases of EPS and ablation of different
types of arrhythmias. It is safe and comfortable for both the
patient and the operator. Ours centre is not a paediatric centre.
In paediatric EP practice, coronary sinus cannulation is re-
ported to be more difﬁcult via the femoral route (Lee et al.,
2007). Our data cannot be applied to this population. Also,
a randomised clinical trial is needed to compare the use of dif-
ferent accesses.
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